In traditional macroeconomics argues that the decision and fluctuation of output level is short-term theory, and the growth of output is a long-term theory. The former is determined by the demand; the latter is determined by the production. No one has questioned why the former is determined by production and the latter is determined by demand. This paper argues that the factors that affect the output are the same in the short and long term, but there is no need to analyze the problem of fluctuation in the long term. Based on the analysis of the growth path in our previous paper, this paper first examines whether our model is applicable to the Pontryagin maximum principle, and then analyzes the difference of the Cobb-Douglas function in the exogenous growth model and the endogenous growth model. Reveal the special role of parameter A in Cobb-Douglas function: as long as A is considered as output-related variables, there is no substantial difference between the so-called exogenous model and endogenous mode. Finally, according to the trend of the growth path and the nature of A, the paper derives the final state of Cobb-Douglas function.
Dynamic Optimization Analysis on Condition
In the Solow model, output growth depends on capital growth, capital growth is a function of net investment, and net investment is part of the output, which can use the mathematical tool of DSGE to analyze the time path and the ending state of the output changes. In the dynamic analysis of the utility function of consumption, we do not know the specific form of the utility function, but as long as the utility function is convergent and satisfies some constraints, we can get some important results according to the standard solution of the dynamic maximum principle.
The study of Cass shows that assume the utility function of per capita consumption 
Among them, c C N = is the per capita consumption, the discount rate r in 
( ) H r n k λ ∂ = − ∂ (8) According to the necessary condition shown by Equation (2) 0 H c ∂ ∂ = , 
In the above equation, the discount factor 
where r and n are exogenous variables and assume that the rate of population growth n is less than the market interest rate r, that is, ( ) 0 r n − > , the general solution of Equation (10):
From the transfer equation
Then, the Equation ( 
It is not possible to satisfy the necessary conditions shown in Equation (1) . Equation (9) shows that the consumption utility ( ) U c is a constant and The reason for this is that dk k is decreasing in the transfer equation
− − + of the Solow model, but dk k is not diminish when the increase of k in our transfer equation
We can also construct dynamic models in another way. Since dY and Y are already present in our basic equation dY Y r = [3] , there is no need to introduce the labor population N in order to convert Y and C to per capita output y and consumption c as the dynamic model of Cass. We directly use the total consumption C in the utility function, the dynamic optimization problem can be simplified as:
The corresponding Hamilton function is:
( )
According to the necessary conditions 0 H C ∂ ∂ = and the Equation (15),
Since we do not know the specific form of the utility function ( ) U C , the limit of the costate variable λ can not be determined by Equation (17) . From the necessary conditions shown in Equations (16) (5), is no exception.
Assuming that α and r are independent of K and Y changes (we will see that the assumption is reasonable from the equation
, and then by the statistical identity
There are three types of variables in the macroeconomic analysis: incremental, stock, and mixed. In a closed economic system that ignores foreign trade, the statistical identity of the output is expressed as 
, the investment is much smaller than the capital increase.
Therefore, it is impossible to obtain the correct conclusion for all dynamic optimal analysis based on the hypothesis of dK I = .
The statistics show that about 80% of the newly increased output Y ∆ is used for the newly increased consumption C ∆ . In the above equation because 1 r α > , so dK I > , I is only a small part of dK .
dK I >
is not unreasonable in reality. Because net investment I in addition to generating equal assets with I, but also bring the production technology upgrades, improve production efficiency and other non-physical assets changes, it is these changes make greedy investors willing to take possible risks. 
Exogenous and Endogenous Growth
Assuming that α and A are constant,
, where g I is the gross investment and δ is the depreciation rate. By the identity
Among them,
Obviously, the savings rate s is determined by the consumption rate c. Substituting Equation (24) into Equation (23):
The Equation (23) and (24) show that since the marginal output of k decreases, the contribution of k to dy is getting smaller and smaller, and the depreciation k δ grows linearly with k increases. Therefore, regardless of the current state of growth of the economic system, even if the population growth rate n is 0, the economic system can not avoid the end state, that is, d 0 y y = . For a finite time, when k grows to . people generally believed that A is the technical condition in the production process, is exogenous factor and does not adjust automatically with k changes. Therefore, the Solow model is considered a kind of "exogenous growth theory".
In the subsequent "endogenous growth theory", someone direct assumptions that the production function is the marginal output does not the diminish func-
, another one derived such equations by re-assuming the meaning of the production factor L.
In fact, the A as a constant or that it is an exogenous variable, but people's
Since y Ak α = , so we can have:
This shows that A is closely related to the marginal state of the production r and the distribution state ( α β ) of the production factors and should be a comprehensive variable that is affected by various factors in the Cobb-Douglas function.
The Equation (28) If L is human resource and let L EN = , E is the coefficient of worker quality
. If E is a constant, this assumption is not substantially different from the Solow model and the diminishing of output growth rate can not be changed.
Like the "Learning by doing model" [7] , if the quality of human resources is considered to grow with the capital, that is,
, the corresponding production function is y AN k β = . This is free from the impact of diminishing marginal output of capital with output growth, and the growth of population N not only does not impede per capita output growth as the Solow model, but also promote the growth of per capita output.
, or y Ak = . This is called the "AK model" and is the most concise endogenous
Note that there is no A as an endogenous variable in the above-mentioned production function, which derived from the various assumptions about human resource L above. If A is regarded as an endogenous variable and is substituted into the "Learning by doing model" and the "AK model", it is found that there is no essential difference between the two models.
From Equation (31), in the "Learning by doing" model and the "AK" model, the expression of A should be:
"Learning by doing model":
They are substituted into the "Learning by doing model" y AN k β = and the "AK model" y Ak = , respectively, the, "Learning by doing model":
It like a game in mathematics. As long as A is regarded as an endogenous variable, all models are nothing but an expression of the equation
The problem is that when Lucas said there were several ways to make the economy of India rapidly grow, the first one is to improve the original production efficiency, the second one is to make full use of domestic resources through international trade, the third one is to earn other country's transfer payments through diplomatic access that have significant effect on its own economy.
The essence of "trade to be rich" is to turn the idle resources of a country into a real income that can improve people's living standards. If use some revenues from trading to import technologies and to improve the domestic production efficiency, the process of getting rich will be faster and more sustainable. The export of cheap oil in the Middle East, and export of cheap labor in China with the help of "two outsides (products and raw materials), two large (export and import)" are the example of "trade to be rich" in economic globalization.
In theory, as long as the clear A r w [9] , but also implies the output growth path and the Table 1 The variable A corresponding to the hypothesis of L Gollop and others on the statistical analysis think that the contribution of capital is the first, the labor force is second, and the contribution of the productivity is less than one quarter in the economic growth of the United States [10] .
L KN = ( )
After the Cobb-Douglas function Y AK L α β = is fully differentiated, the dA A in Equation (33) is called Total Factor Productivity (TFP).
Since the sum of ( )
is less than dY Y in the statistical data, It is believed that the residual dA A is the contribution of technological progress. If L is determined by L K α β = , the average of dA A will be negative (during 1970-2016, the average value of dA A is −0.0268). Because A decreases with output (see Figure 1) . This difference is due to the fact that 
Substituting Equation (34) into Equation (33), according to
In Equation (35), the first term shows that dA A is also affected by dK K and dL L , the second term dr r is the fluctuating variable that causes r periodic change, and the third term dα α is increased and fluctuates periodically in the statistical data. It would be easier to understand the nature of A by rewriting the Equation (27) 
The Final State of Economic Growth
According to "A Kind of Neither Keynesian Nor Neoclassical Model (5): The
Path of Economic Growth" [11] we know that regardless the production state of "the marginal output of production factors is decreasing" is a relative definition. When the marginal output of all factors in production is equal to each other, the output increment dY is not necessarily diminishing compared to the factor increment dK , since the increment of another factor ( )
also contributes the same to dY .
Microeconomics divides production into three states. In the first, the marginal output of K is greater than the average output ( MPK APK > ). In the second, MPK APK < , the third is the inefficient state, because
This suggests that, as long as 0 Y K ∂ ∂ > , the production in the macroscopic sense is always in the second state of efficiency.
We have defined ( ) Y K L + as "unit capital output" [11] , and now its economic significance is more obvious.
As the output Y grows and 1 α β → , the TFAP will become more optimized [11] and will be close to the marginal output
According to statistical data of the United States, as shown in Figure 2 , there are always
And based on Equation (36) and (39), we can get the following inequality, where the equation is satisfied when 1 Comparing Equations (41) and (34), it can be seen that the difference between the growth rate of the final state and the short-term is that there is less is not the production function itself, but on the production efficiency.
Adam Smith said in An Inquiry into the Nature and Causes of the Wealth of Nations that there was an "invisible hand" that led self-interest people promoted public interest [15] , but Smith had never revealed the metaphor in the book.
Some people say "invisible hand" is the relationship between supply and demand, some said that it is the market price, and some said that it is market competition, and so on. We believe that "invisible hand" means "market competition". Market competition raises the production efficiency and makes it necessary for producers to return the surplus generated by the increase of efficiency to the society. 
Conclusions
The issues we are concerned with today are not much different from what Adam Smith was concerned about in his great work of two hundred years ago, but at that time most of the research methods were empirical and conjecture, and we now have to use strict analytical methods and data validation. Our model is derived from the Cobb-Douglas function, and only
is determined by the marginal state of real production and inflation, so we conclude that the equation of growth is endogenous, the cause of growth is exogenous.
No matter the growth of output is generated by the economic system revolution, the improvement of production management or the progress of science and technology, ultimately the result is the increase of production efficiency. These are in the model that the marginal output is greater than 0. So, regardless of Alan Greenspan into a nude swimmer and humiliated the once brilliant traditional macroeconomic theory, but the textbooks still propagate those misleading theories. We abandon the traditional analytical framework, trying to use axiomatic methods to derive the various models of macroeconomic problems, thus forming a new system of macroeconomics with an interest rate as the core variable. Table 2 summarizes these models and helps us understand the link between economic growth and other macroeconomic problems.
Compared with the traditional theory, these models are not only very rigorous in theory, but also have the important practical significance: Based on these models, we will identify the characteristics and causes of the financial crisis, and make a contribution to the prediction or avoiding the next financial crisis.
